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INTRODUCTION

This stormwater management report was prepared to facilitate the construction of a 40-unit affordable housing facility in 

Maplewood, Minnesota. The project site is located at 1373 Frost Avenue, between Clarence Street and Ide Street. The project 

property is 1.22 acres in area and the project will disturb approximately 1.30 acres. The proposed improvements include grading, 

underground utility installation, and the construction of the building, curb and gutter, underground detention system, and 

pavement surfacing. 

In concurrence with the production of site plans, hydrologic and hydraulic models were developed to generate the data presented 

within this report. Given that the project will disturb more than one acre of land, a NPDES Construction Stormwater Permit will be 

required. This project is also subject to the City of Maplewood and Ramsey-Washington Metro Watershed District’s (RWMWD) 

stormwater rate control and water quality requirements.

DRAINAGE CONDITIONS

Existing Site Conditions

The existing property consists of a parking area and vacant building totaling 0.50 acres in impervious area. The total drainage 

area is 1.22 acres. There are three existing drainage areas that discharge to City-owned storm sewer along Clarence Street, Frost 

Avenue, and Ide Street via overland drainage paths. Discharge to Clarence Street ultimately flows to a City-owned basin located 

between Curve Street North and Clarence Street. The basin discharges to City-owned stormwater facilities in Gloster Park. 

Similarly, runoff to Ide Street is collected and conveyed to storm sewer along Frost Avenue before discharging to Gloster Park. 

Stormwater facilities in Gloster Park ultimately discharge to Round Lake and Lake Phalen. The existing drainage areas are outlined 

in Table 1 below. An Existing Conditions Drainage Map is available in Appendix A. 

Table 1. Existing Drainage Areas

Drainage Area Total Area [ac] Impervious Area [ac] Pervious Area [ac] Discharge Point

EX-1 0.74 0.36 0.38 West (Clarence St)

EX-2 0.15 0.04 0.11 South (Frost Ave)

EX-3 0.33 0.10 0.23 East (Ide St)

Total 1.22 0.50 0.72 -

Proposed Site Conditions

The proposed project will include the construction of a 40-unit apartment building, underground and surface parking areas, play 

area, access drive, and sidewalk. The project will result in a net increase in impervious area of 0.27 acres, totaling 0.77 acres of 

impervious area. An underground detention system is proposed beneath the surface parking area to provide stormwater detention 

and rate control for runoff from the building and parking areas. Existing drainage patterns have been maintained to the maximum 

extent practicable, and as such, the underground system is proposed to discharge to a City-owned catch basin in Clarence Street. 

Table 2 below summarizes the characteristics of each proposed drainage area. A Proposed Conditions Drainage Map is located 

in Appendix A. 
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Table 2. Proposed Drainage Areas

Drainage Area Total Area [ac] Impervious Area [ac] Pervious Area [ac] Discharge Point

DA-1 0.42 0.12 0.30 West (Clarence St)

DA-2 0.08 0.00 0.08 South (Frost Ave)

DA-3 0.09 0.03 0.06 East (Ide St)

DA-4 0.63 0.62 0.01 ADS Underground System

Total 1.22 0.77 0.45 -

Soil Conditions

A geotechnical evaluation including soil borings has not yet been performed for the site. Soils were preliminarily analyzed using 

the NRCS Web Soil Survey. Existing soils were found to be Urban Land with Chetek Complex, which contains loamy sands. The 

site was modeled using Hydraulic Soil Group (HSG) B soils and an MPCA generated infiltration rate of 0.3 inches per hour. The 

results of the NRCS Web Soil Survey are available in Appendix B.

STORMWATER MANAGEMENT

Stormwater Regulations

The location of the project involves three agencies with stormwater requirements: the Minnesota Pollutant Control Agency ( MPCA 

NPDES Construction Stormwater Permit), the Ramsey-Washington Metro Watershed District, and the City of Maplewood. The 

project exceeds all agencies’ disturbance thresholds, and as such, must meet all applicable stormwater rate control and water 

quality requirements as detailed below in Table 3. The RWMWD and City of Maplewood’s requirements are more stringent than 

the MPCA requirements; thus, meeting the RWMWD and City of Maplewood’s requirements indicates the site inherently complies 

with MPCA standards.
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Table 3. Design Criteria

Agency Performance Standard Design Criteria

Sec. 15.3-15.4 - Volume 

Control

Volume reduction should be provided for the runoff from a one-inch rainfall 

across the additional impervious

Sec. 16.6 - Pretreatment
A pretreatment device must be employed prior to discharging to a(n) 

(in)filtration BMP

Sec. 16.7 - Water Quality 

Volume

BMPs must provide storage below the outlet for the instantaneous volume 

from one inch of rainfall across the impervious surfaces

Sec. 16.8 - (In)filtration 

Drawdown
(In)filtration systems must discharge all water within 48 hours

Minnesota 

Pollution 

Control 

Agency 

(MPCA) 

Construction 

Stormwater 

NPDES 

Permit
Sec. 16.12 - Groundwater 

Separation

Ensure a minimum of three feet of separation from the bottom of the BMP to 

the seasonally high groundwater table

Rule C.3.b - Runoff Rate
Runoff rates for the proposed activity shall not exceed existing rates for the 

2-, 10-, and 100-year critical storm events

Rule C.3.c - Runoff Volume

Stormwater runoff shall be retained in the amount equivalent to 1.1 inches of 

runoff across new and reconstructed impervious areas. Volume reduction 

credit shall not exceed the volume of 2.5 inches over the impervious surfaces 

draining to the BMP

Rule C.3.c.1.vi - Drawdown Infiltration systems shall be capable of infiltrating within 48 hours

Ramsey-

Washington 

Metro 

Watershed 

District Rules

Rule C.3.c.1.ix - Pretreatment Pretreatment is required prior to discharging to infiltration areas

MSMS §1.b - Disturbance 

Threshold

Water quality and rate control requirements apply to projects which result in 

one-half acre of disturbance or 5,000 SF or more of new impervious surface

MSMS §2.a.1 - Infiltration & 

Volume Control

A runoff volume of 1.1 inches across impervious surfaces must be treated via 

infiltration

MSMS §3.a - Rate Control
Discharge rates must not exceed current rates for the 2-, 10-, and 100-year 

24-hour storm events

MSMS §4.e - Storm Sewer 

Design

Storm sewer shall be designed for a 10-year storm event using the Rational 

Method

MSMS §4.h - Freeboard
The lowest floor elevation shall be at least 2 feet above the 100-year HWL 

and 1 foot above the EOF

MSMS §5.c - Drawdown
Infiltration practices must be designed to draw down within 48 hours. The 

maximum ponding depth shall be 2 feet

Maplewood 

Stormwater 

Management 

Standards

MSMS §5.d - Pretreatment
Infiltration practices require pretreatment for runoff; "clean" runoff may not 

require pretreatment at the discretion of the City

Stormwater Management System Overview

The rate control and water quality standards will be met by via an ADS underground detention system consisting of 112 SC-740 

chambers. Stormwater from the underground parking ramp will be conveyed to the underground system using a pump. 

Stormwater will be pretreated by sumps in the structures directly upstream of the underground system. The system will discharge 

to a catch basin in Clarence Street via an 8” orifice and weir wall. During storm events larger than the 100-year event, stormwater 

will discharge the site via an emergency overflow route through the access drive. 

Since infiltration testing and soil borings have not been performed, the system was model using an MPCA infiltration rate of 0.3 

inches per hour for HSG B soils. The maximum proposed ponding depth (before accessing the outlet orifice) is 1.2 feet, ensuring 

the 48-hour drawdown time is met. The groundwater table elevation is unknown, but adequate separation will be ensured once 

additional soil information is available. 

The proposed system was modeled in HydroCAD to determine how the project meets the applicable rate control standards. 

Hydrologic and hydraulic calculations were performed using the rainfall depths obtained from the City of Maplewood Stormwater 
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Management Standards and the MSE-3 24-hour rainfall distribution curve. The notable system elevations and high-water levels 

(HWL) for each storm event are summarized in Table 4 below. The complete Existing and Proposed Conditions HydroCAD reports 

are available in Appendices C and D, respectively.

Table 4. System Elevations + HWL Summary

ADS System

Bottom of Stone [ft] 896.45

Orifice [ft] 897.65

Top of Weir Wall [ft] 899.75

Top of Stone [ft] 899.95

2-Year 24-Hour Storm HWL [ft] 897.84

10-Year 24-Hour Storm HWL [ft] 898.21

100-Year 24-Hour Storm HWL [ft] 899.57

Freeboard

The City of Maplewood requires that two feet of freeboard be provided between the 100-year high-water level and lowest floor 

elevation (LFE). The City also requires that one foot of freeboard be provided between the emergency overflow (EOF) route and 

LFE. The proposed building finished floor elevation (FFE) is 904, placing the bottom of the underground parking garage and lowest 

floor elevation at 893. Given that all adjacent City-owned storm sewer inverts are above 894.41, the freeboard requirements are 

unable to be met. Additionally, the building cannot be raised enough to provide the required freeboard due to grading constraints 

generated by the proposed pedestrian access routes along the south and east sides of the property. To resolve the grading 

restrictions in these areas, the building would need to exceed the maximum height restriction. 

To prevent the underground system high-water level from impacting the building, a two-foot-thick impermeable clay liner has been 

provided between the building and system. Additionally, 4.43 feet of freeboard are provided between the 100-year HWL and 

building FFE. Two feet of freeboard are provided between the system HWL and EOF route. A ridge at an elevation of 903 feet is 

proposed between the access drive and underground parking ramp, providing one foot of freeboard from the EOF route to ensure 

the system does not backflow into the parking ramp. 

Stormwater Rate Control

The RWMWD and City of Maplewood require that the proposed peak discharge rates do not exceed the existing peak discharge 

rates for the 2-, 10-, and 100-year 24-hour rainfall events. A summary of the existing and proposed peak discharge rates is 

available in Table 5. The peak discharge rates decrease from existing conditions for each storm event.

Table 5. Rate Control Analysis

Storm Event Existing Peak Discharge [cfs] Proposed Peak Discharge [cfs]

2-Year Storm (2.9”) 1.44 0.50

10-Year Storm (4.3”) 3.04 1.66

100-Year Storm (7.5”) 7.14 5.41

Water Quality

Both the RWMWD and City of Maplewood require that 1.1 inches of runoff across impervious surfaces be retained, exceeding the 

one-inch required by the MPCA. The water quality volume has been provided in the underground detention system. Additionally, a 

maximum of 2.5” across the impervious area draining to the BMP may be credited as volume reduction. The maximum available 
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credit exceeds the required and provided water quality volumes, ensuring the volume reduction requirement is adequately met 

by the underground system. The required and provided treatment volumes are summarized below in Table 6.

Table 6. Water Quality Volume

Required Water Quality Volume [cf] 3,069

Maximum Water Quality Volume [cf] 5,656

Provided Water Quality Volume [cf] 3,161

CONCLUSION

The proposed project will provide a stormwater management system that meets all MPCA, RWMWD, and City of Maplewood 

stormwater standards. The NPDES Construction Stormwater Permit will be applied for prior to any land disturbance activities. The 

proposed project as designed not only provides, but also exceeds the minimum rate control and water quality requirements.
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Appendix A: Existing + Proposed Condition Drainage Maps
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